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
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7KHUH KDYH EHHQ YDULRXV GHYHORSPHQWV WLOO GDWH LQ WKH ILHOG RI GDWDEDVH WHFKQRORJLHV 6WDUWLQJ IURP WKH
WUDGLWLRQDO ILOH V\VWHPV WR WKH DGYDQFHPHQWV RI GDWDEDVHV OLNH SDUDOOHO GDWDEDVH UHDO WLPH GDWDEDVH WHPSRUDO
GDWDEDVH VSDWLDO GDWDEDVH ZKLFK VKRZ LPSURYLVDWLRQV DQG XQLTXHQHVV LQ LWV RZQ ZD\ ,Q DGGLWLRQ WR WKH
DGYDQFHPHQWVFXUUHQWO\KDSSHQLQJLQWKHILHOGRIPRELOHFRPSXWLQJWKH\SURYLGHDZKROHQHZSHUVSHFWLYHWRZDUGV
GDWDEDVH WHFKQRORJ\JLYLQJULVH WRPRELOHGDWDEDVH7KH\DUHGHSOR\HG LQDZLUHOHVVQHWZRUN7KHFRPSDULVRQRI
WUDGLWLRQDODQGPRELOHGDWDEDVHKHOSVXVWRXQGHUVWDQGWKHGLIIHUHQFHLQWHUPVRIPRELOLW\FRQQHFWLYLW\DV\PPHWU\
RI FRPPXQLFDWLRQ DQG SRZHU VXSSO\ DPRQJ YDULRXV PRELOH GHYLFHV 7KH PRELOH GDWDEDVH V\VWHP LV D NLQG RI
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$V\PPHWULF&RPPXQLFDWLRQ 6\VWHP 7KH YDULDQFH LQ WKH EDQGZLGWKV RI XSOLQN DQG GRZQOLQN FKDQQHOV KHOSV XV
XQGHUVWDQGWKHLUPHFKDQLVPV,WLVXQGHUVWRRGWKDWWKHEDQGZLGWKRIDGRZQOLQNFKDQQHORIDVHUYHUWRPRELOHXVHU¶V
PDFKLQHLVPRUHWKDQWKDWRIWKHEDQGZLGWKRIDQXSOLQNFKDQQHO
,QWKHSDVWIHZ\HDUVWKHUHKDVEHHQUDSLGJURZWKRIZLUHOHVVGDWDDSSOLFDWLRQVLQWKHFRPPHUFLDOPDUNHW
GXH WR WKH WUHPHQGRXVVFRSHDQGJURZWKRIZLUHOHVVGHYLFHVZLUHOHVVKLJKVSHHGQHWZRUNVDQGYDULRXVHYROYLQJ
VRIWZDUH WHFKQRORJLHV7KHDELOLW\ WRDFFHVVDYDULHW\RI LQIRUPDWLRQ IURPDQ\ZKHUHDQGDWDQ\ WLPHKDVEHFRPH
ERXQGOHVV 7KH DYDLODELOLW\ RI W\SHV RI LQIRUPDWLRQ FRXOG YDU\ EH IURP VWRFN TXRWHV WR DLUOLQH VFKHGXOHV RU WR
ZHDWKHUDQGWUDIILFLQIRUPDWLRQMXVWWRQDPHDIHZ
7KH SULPDU\ LVVXHV WDNHQ XQGHU RXU VWXG\ LQ WKLV SDSHU DUH DFFHVV WLPH WXQLQJ WLPH DQG SRZHU
FRQVXPSWLRQ2XUREMHFWLYHUHPDLQVWRUHVROYHWKHIROORZLQJ
L $FFHVV7LPH7KHWLPHVLQFHDUHTXHVWLVJHQHUDWHGIURPDPRELOHXVHUVPDFKLQHWRJHWWLQJEDFNUHVSRQVH
WKURXJKWKHGDWDEURDGFDVWVFKHPHLVFDOOHG$FFHVV7LPH,WDOVRKHOSVWRPHDVXUHWKHUHVSRQVHWLPHIRUWKH
PRELOHXVHU¶VUHTXHVWZKLFKGHWHUPLQHVWKHODWHQF\RIWKHEURDGFDVW
LL 7XQLQJ7LPH7KHWLPHVSHQWWROLVWHQWRWKHGDWDLWHPRIWKHPRELOHXVHUVLQWHUHVWLVFDOOHGDV7XQLQJ7LPH
7XQLQJWLPHLVIXUWKHUGLYLGHGLQWRWZRPRGHVQDPHO\DFWLYHPRGHDQGGR]HPRGH$FWLYHPRGHLVZKHQ
WKH FOLHQW OLVWHQV WR WKH FKDQQHO IRU WKH GHVLUHGGDWD LWHP KHQFH FRVWO\ LQ WHUPVRI SRZHU FRQVXPSWLRQ
:KLOHLQWKHGR]HPRGHWKHFOLHQWVVLPSO\WXQHVLQWRDSRZHUVDYLQJPRGHDQGUHWXUQVWRDFWLYHPRGHDV
WKH\FDQSUHFLVHO\VHQVHWKHDUULYDORIWKHLUGHVLUHGGDWDLWHPRYHUWKHEURDGFDVWFKDQQHO
LLL 3RZHU&RQVXPSWLRQ7KHEDWWHU\SRZHURIDPRELOHGHYLFHLVODUJHO\FRQVXPHGOLVWHQLQJWRWKHEURDGFDVW
FKDQQHOIRUWKHDUULYDORIWKHLUGHVLUHGGDWDLWHP7KLVLVDPDMRULVVXHDVQRZDGD\VSHRSOHDUHDOZD\VRQ
WKH JR DQGKDYH WKHQHHG WR DFFHVVGDWD DQ\ZKHUH DQG DQ\WLPH DQG WKLV LV RQO\SRVVLEOH LI WKHLU EDWWHU\
SRZHULVVDYHGDVPXFKDVSRVVLEOH$VZHNQRZWKHUHLVOLPLWHGEDWWHU\SRZHULQPRELOHGHYLFHVWKHQHHG
WRZRUNRQWKLVLVVXHLVDPXVW
7KH DLP RI RXU FRPSDUDWLYH VWXG\ LV WR UHYLHZ WKH YDULRXV EURDGFDVW VFKHGXOLQJ WHFKQLTXHV DQG PHFKDQLVPV
XQGHUVWDQGLQJ WKHLU DGYDQWDJHV DQG GLVDGYDQWDJHV DQG SURSRVLQJ DQ RSWLPDO ZD\ RI UHGXFLQJ WKH SDUDPHWHUV RI
FRQFHUQLQRXUIXWXUHZRUNLQWKLVILHOG
1RZZHPRYH RXU IRFXV RI VWXG\ WR WKH WKUHH LQIRUPDWLRQ GHOLYHU\PRGHOV 7KH XQGHUVWDQGLQJ RI 3XVK
EDVHGEURDGFDVWLVVXFKWKDWWKHLQIRUPDWLRQWKDWLVGLVVHPLQDWHGLVZLWKRXWWKHLQWHUYHQWLRQRIPRELOHFOLHQWV:KLOH
LQ3XOOEDVHGEURDGFDVWWKHLQIRUPDWLRQLVGLVVHPLQDWHGRQWKHUHTXHVWRQWKHGHVLUHGLWHPRIWKHFOLHQW(DFKPHWKRG
LQGLYLGXDOO\ KROGV EHQHILWV LQ WHUPV RI GHOLYHU\ RI GDWD LWHPV WR WKHPRELOH FOLHQWV D FRPELQDWLRQ RI WKHVH WZR
PRGHOVJLYHVULVHWR+\EULG0RGHO7KH+\EULG0RGHOLVDGDWDGHOLYHU\PRGHOWKDWKHOSVLQSURYLGLQJDQRSWLPDO
VROXWLRQWRPLQLPL]HWKHDFFHVVWLPHWXQLQJWLPHDQGSRZHUFRQVXPSWLRQDVLWFRPELQHVWKHSUHYLRXVWZRPRGHOV
VXFKWKDWWKHLUDGYDQWDJHVDQGGLVDGYDQWDJHVFRPSOHPHQWHDFKRWKHULQDPDQQHUEHQHILWLQJRXUSULPDU\FRQFHUQV
&RQVHTXHQWO\WKHUHDUHWKUHHNLQGVRIGDWDVFKHGXOLQJPHWKRGVLHSXVKEDVHGVFKHGXOLQJRQGHPDQGVFKHGXOLQJ
DQGK\EULGGDWDVFKHGXOLQJFRUUHVSRQGLQJWRWKHWKUHHGDWDEURDGFDVWPRGHOVSUHYLRXVO\VWXGLHG
'DWDVFKHGXOLQJPHWKRGV
2.1 Push based data scheduling 
 
,QDSXVKEDVHGGDWDEURDGFDVWWKHVHUYHUZLOOEURDGFDVWGDWDSURDFWLYHO\LUUHVSHFWLYHRIDQ\UHTXHVWVEHLQJ
JHQHUDWHGWRDOOFOLHQWVLQWKHPRELOHHQYLURQPHQW7KLVGDWDEURDGFDVWLVSDVVHGRQWRWKHEURDGFDVWSURJUDPZKLFK
KDVEHHQJHQHUDWHGE\WKHGDWDVFKHGXOLQJDOJRULWKP7KHEURDGFDVWSURJUDPHVVHQWLDOO\GHWHUPLQHVWKHRUGHUDQG
IUHTXHQFLHVRIEURDGFDVWRIWKHGDWDLWHPV7KHIROORZLQJSXVKEDVHGPHWKRGVDUHVWXGLHGQDPHO\IODWEURDGFDVW
SUREDELOLVWLFEDVHGEURDGFDVWDQGEURDGFDVWGLVNV 

)ODWEURDGFDVW7KHVLPSOHVWVFKHPHIRUGDWDVFKHGXOLQJLVIODWEURDGFDVWLQZKLFKDOOWKHGDWDLWHPVWKDWDUHWREH
EURDGFDVWDUHSUHVHQWHGLQDURXQGURELQIDVKLRQ7KRXJKWKHLPSOHPHQWDWLRQRIWKLVVFKHPHLVVLPSOHDVWKHDFFHVV
WLPH RI DOO GDWD LWHPV LV VDPH WKDW LV KDOI DV WKH HQWLUH EURDGFDVW F\FOH VXFK WKDW WKH SHUIRUPDQFH VHHPV WR
GHWHULRUDWH ZLWK UHVSHFW WR DYHUDJH DFFHVV WLPHZKHQ WKH SULRULWLHV DQG SUREDELOLWLHV RI DFFHVV WR WKH GDWD LWHPV
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GLIIHUV

3UREDELOLVWLF EDVHG EURDGFDVW7R LPSURYH WKH DFFHVV WLPH RI VNHZHG GDWD LWHPV LQ WHUPV RI SHUIRUPDQFHZH
IROORZWKHSUREDELOLVWLFEDVHGEURDGFDVW,QZKLFKWKHGDWDLWHPWREHLQFOXGHGLQWKHEURDGFDVWLVVHOHFWHGZLWKVRPH
SUREDELOLW\7KHPDMRUGUDZEDFNRI WKLVDSSURDFK LVVXFK WKDW WKHUHFRXOGEHDFDVHZKHUH WKHGHWHUPLQHGDFFHVV
WLPHIRUDGDWDLWHPFRXOGEHDUELWUDULO\ODUJH

%URDGFDVWGLVNV+LHUDUFKLFDOGLVVHPLQDWLRQDUFKLWHFWXUHFDOOHG%URDGFDVW'LVNZDVLQWURGXFHGLQ7KHZRUNLQJ
RIWKLVEURDGFDVWLVVXFKWKDWWKHGDWDLWHPVIDOOLQJXQGHUVDPHUDQJHRIDFFHVVSUREDELOLWLHVDUHFOXVWHUHGRQVDPH
ORJLFDO GLVN $IWHU ZKLFK WKH VHOHFWHG GDWD LWHPV DUH WR EH EURDGFDVW RQ WKH EDVLV RI WKHLU UHODWLYH EURDGFDVW
IUHTXHQFLHVEHORQJLQJWRWKHLUDVVLJQHGGLVNLQSDUWLFXODU7KHUHLVIXUWKHUGLYLVLRQRIWKHVHGLVNVLQWRVPDOOHUXQLWV
UHIHUUHG WRDVFKXQNV6R WKHUHZLOOEHDGHILQLWHEURDGFDVWRIFKXQNIURPHDFKGLVN LQDF\FOH$PLQRUF\FOH LV
GHILQHGDVDVXEF\FOHZKLFKFRQVLVWVRIRQHFKXQNIURPHDFKGLVNVRWKHUHLVDEVROXWHSRVVLELOLW\RIGDWDLWHPVWRJHW
UHSHDWHG RQO\ RQFH &RQFHSWXDOO\ LW LV DVVXPHG WKDW WKHVH GLVNV DUH VSLQQLQJ DW GLIIHUHQW VSHHGV ZKHUH GLVNV
VSLQQLQJDWDIDVWHUSDFHKDYHPRUHLQVWDQFHVRIWKHLUGDWDLWHPVWREHSODFHGRQWKHEURDGFDVWFKDQQHO
7KHDGYDQWDJHVDQGGLVDGYDQWDJHVRISXVKEDVHGDUHDVIROORZ2XUVWXG\RQSXVKEDVHGPHFKDQLVPWHOOV
XV WKDW LW XVHV D VHUYHU FHQWULF DSSURDFK WR WUDQVIHU GDWDZKLFK GHOHWHV WKH IDFWRU RI EHLQJ LQWHUUXSWHG E\ FOLHQW
UHTXHVWVVRIHZHULQWHUUXSWLRQVFRUUHVSRQGWRSUHYHQWLQJWKHVHUYHURYHUORDGZLWKXQQHFHVVDU\IORRGLQJRIUHTXHVWV
ZKLFKDXWRPDWLFDOO\LPSURYHVWKHHIILFLHQF\RIWKHV\VWHP,WKDVEHHQREVHUYHGWKDWEDQGZLGWKXWLOL]DWLRQRIV\VWHP
LVORZDVWKHUHLVQRQHHGRIDEDFNFKDQQHO3XVKEDVHGEURDGFDVWVHHPVWREHH[KLELWLQJEHWWHUVFDODELOLW\DVWKH
FOLHQW LV QRW QHHGHG WRSXOO IRUGHVLUHG GDWD$PDMRUGUDZEDFN LV WKDW LW IDLOV WR HOLPLQDWH XQZDQWHG DQGRXWRI
FRQWH[W GDWD FDXVLQJ LQFRQYHQLHQFH WR WKH PRELOH XVHUV ZKLFK LV GLVDSSRLQWLQJ DQG GHWHULRUDWLQJ WKH RYHUDOO
HIILFLHQF\RIWKHV\VWHP

 2.2 On demand based data scheduling 
 
2QGHPDQG GDWD EURDGFDVW KDV EHHQ SURSRVHG WR GHDOZLWK WKH GUDZEDFNV RI SXVK EDVHG EURDGFDVW LQ D
ZLUHOHVVHQYLURQPHQWLQWHUPVRIFXVWRPL]HGDQGVSHFLILFXVHU¶VQHHGVLQSDUWLFXODUDQGHOLPLQDWLQJXQZDQWHGDQG
RXWRIFRQWH[WGDWD2QGHPDQGGDWDEURDGFDVWLVFDSDEOHRIVXSSRUWLQJEURDGFDVWDVZHOODVRQGHPDQGUHTXHVWVRI
PRELOH XVHUV LQ D ZLUHOHVV HQYLURQPHQW DORQJ ZLWK D ORZ EDQGZLGWK XSOLQN FKDQQHO $V PHQWLRQHG HDUOLHU WKH
YDULDQFH LQ WKH PHFKDQLVP DQG EDQGZLGWK RI FRPPXQLFDWLRQ FKDQQHOV LW LV ILJXUHG WKDW ZKHQ WKH PRELOH XVHU
UHTXHVWVIRUGDWDLWPDNHVXVHRIWKHXSOLQNFKDQQHOZKLOHWKHVHUYHUUHVSRQGVYLDWKHGRZQOLQNFKDQQHOWRWUDQVPLW
WKHUHVSRQVH7KLVLVQRWKLQJEXWKRZ3XOOEDVHGGDWDEURDGFDVWZRUNVLQDZLUHOHVVHQYLURQPHQW6XFKPHFKDQLVP
IDYRXUV WDLORUHG UHTXHVWV WR FOLHQWV $V ZHOO LWV HDVHV WKH PRELOH XVHU WR UHTXHVW DQG UHFHLYH GDWD DV SHU LWV
UHTXLUHPHQWVDQGHOLPLQDWHXQZDQWHGDQGRXWRIFRQWH[WGDWD
7KHGHWDLOHGPHFKDQLVPRIDQRQGHPDQGGDWDEURDGFDVWLVVXFKWKDWZKHQDFOLHQWUHTXLUHVDGDWDLWHPLW
PDNHVDUHTXHVWYLDDQXSOLQNDQGWKHUHTXHVWVJHWTXHXHGXSDWWKHVHUYHUVLGH7RZKLFKWKHVHUYHUFKRRVHVDGDWD
LWHPRYHUWKHRXWVWDQGLQJUHTXHVWVDQGZLOOEURDGFDVWLWRYHUWKHEURDGFDVWFKDQQHO7KHFOLHQWZLOOQRZPRQLWRUWKH
EURDGFDVWFKDQQHOWRUHWULHYHWKHGDWDLWHPWKH\QHHGHG)LQDOO\LWLVWKHKDQGVRIWKHSXOOEDVHGGDWDVFKHGXOLQJWKDW
VKDOOGHWHUPLQHZKLFKFOLHQW UHTXHVW LV WREHFDWHUHGILUVWRXW WKHTXHXHGGDWD LWHPVDVDUHVSRQVH WREHEURDGFDVW
RYHUWKHEURDGFDVWFKDQQHO
:HQRZPDNHDQRWHRI WKHDGYDQWDJHVDQGGLVDGYDQWDJHVRIDQRQGHPDQGEDVHGVFKHPHZKLFK LVDOVR
UHIHUUHGDVSXOOEDVHG6WDUWLQJZLWKWKHHOLPLQDWLRQRIXQZDQWHGDQGRXWRIFRQWH[WGDWD WKDWLVRYHUFRPHLQSXOO
EDVHGPHFKDQLVPHIIHFWLYHO\7KLVWHFKQLTXHLVEHVWRIIHUHGZKHQWKHVHUYHUKDVYHU\OLWWOHFRQWHQWLRQDQGLVFDSDEOH
WRUHVSRQGWRPDQ\FOLHQWUHTXHVWVZLWKLQH[SHFWHGWLPHLQWHUYDOV:KLOHWKHGLVDGYDQWDJHVLQFOXGHWKHVHUYHUKDYLQJ
WRIDFHIUHTXHQWFOLHQWUHTXHVWVFDXVLQJWUDIILFFRQJHVWLRQDWVHUYHUVLGHLQFDVHVRIVXGGHQULVHLQGHPDQGRIFHUWDLQ
GHVLUHGDQGKRW LWHPV$VZHOO DQRWKHUGUDZEDFN LQ WKHSXOOEDVHGPHFKDQLVP LV WKHFRQVXPSWLRQRI HQHUJ\DQG
EDQGZLGWKGXHWRWKHUHTXHVWPDGHIRUWDLORULQJWKHGHVLUHGDQGKRWLWHPVQHHGHGE\PRELOHFOLHQWV
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 2.3 Hybrid based data scheduling 
 
2QHRI WKHPDMRU VHWEDFNVRISXVKEDVHGEURDGFDVW LV LWV LQFDSDELOLW\ WRDGDSW WRG\QDPLFHQYLURQPHQWV
7KLVFDQEHUHVROYHGXVLQJRQGHPDQGEURDGFDVW7KHVHWEDFNVGRQRWHQGKHUHDVRQGHPDQGEURDGFDVWKDV WZR
PDLQ GLVDGYDQWDJHV LPRUH XSOLQNPHVVDJHV DUH LVVXHG E\PRELOH FOLHQWV WKHUHE\ DGGLQJ GHPDQG RQ WKH VFDUFH
XSOLQNEDQGZLGWKDQGFRQVXPLQJPRUHEDWWHU\SRZHURQPRELOHFOLHQWVLLLIWKHXSOLQNFKDQQHOLVFRQJHVWHGWKH
DFFHVVODWHQF\ZLOOEHFRPHH[WUHPHO\KLJK7KHDSSURDFKWRWDFNOHWKHVHLVVXHVLVE\XVLQJWKHK\EULGDSSURDFK,W
LVDFRPELQDWLRQRISXVKEDVHGEURDGFDVWDQGSXOOEDVHGEURDGFDVW6XFKPHFKDQLVPRIPHUJLQJ WZRDSSURDFKHV
KHOSVLQPDNLQJWKHPRVWRIWKHDGYDQWDJHV
7KHK\EULGDSSURDFKLVWRGHFLGHRQWKHIDFWRULIWKHGDWDLWHPVVKRXOGEHPDGHWRSXVKRUSXOORUERWK,Q
WKHIROORZLQJZHLQWURGXFHWHFKQLTXHVRIK\EULGVFKHPHDGDSWHGWLOOGDWHLQWKHSDSHUVUHIHUUHG,Q>@WKHSURSRVDO
RI WKH K\EULG DSSURDFK LV VXFK WKDW WKH VHW RI GRFXPHQWV DUH SDUWLWLRQHG LQWR WZR JURXSV WKH EURDGFDVW SXVK
GRFXPHQWV DQG WKH FOLHQW UHTXHVW GULYHQ SXOO GRFXPHQWV 7KH IRUPHU ZLOO EURDGFDVW GDWD RQ WKH EURDGFDVW SXVK
FKDQQHOLQDUHSHDWHGIDVKLRQZKLOHLQWKHODWWHUDSSURDFKWKHEURDGFDVWSXOOFKDQQHOIXOILOVUHTXHVWVRIPRELOHFOLHQWV
RQWKHEDVLVRIWKHGHPDQG7RRXUFRQFOXVLRQLWLVXQGHUVWRRGWKHHLWKHUZD\VDVWDQGDUGUHTXHVWPHFKDQLVPLVXVHG
ZKLFKJHWVIRUZDUGHGWRFOLHQWVHUYHUIUDPHZRUNWKDWKDQGOHVWKHFRPPXQLFDWLRQ
$ORQJZLWKWKHQXPEHURIVHUYHUUHTXHVWVDQGTXHXHGLQWHUUXSWLRQVEHLQJUHGXFHGZHDOVROHDUQWKDWK\EULGEDVHG
VFKHGXOLQJEHQHILWVWKHPRVWWRPLQLPL]HWKHDFFHVVWLPHWXQLQJWLPHDQGVDYHVEDWWHU\SRZHUDVFRPSDUHGWRWZR
SUHYLRXVWHFKQLTXHVPDNLQJLWWKHPRVWRSWLPDODSSURDFKWRVHUYHRXUSXUSRVH
'DWDDOORFDWLRQRYHUPXOWLSOHEURDGFDVWFKDQQHOV
7KHDGYDQWDJHVRIKDYLQJPXOWLSOHFKDQQHOVDVFRPSDUHGWRDVLQJOHFKDQQHODUHXQPDWFKHG%HLWLQWHUPV
RIHIIHFWLYHFDSDELOLWLHVHIILFLHQWVFDODELOLW\DQGEHWWHUFRQILJXUDELOLW\7KHDFFHVVWRPXOWLSOHFKDQQHOVDOVRKHOSVLQ
SURYLGLQJDEURDGHUVFRSHWRLPSURYHIDXOWWROHUDQFH$EURDGFDVWV\VWHPVKRXOGKDYHWKHDELOLW\WRKDQGOHERWKKLJK
SRZHUHGDQGORZSRZHUHGPRELOHFOLHQWV7KHVWXG\WRIXOILOVXFKUHTXLUHPHQWVUHTXLUHVDGDWDVFKHGXOLQJDOJRULWKP
WKDWVKRXOGDOORFDWHGDWDLWHPVZLWKUHVSHFWWRFKDQJLQJDFFHVVSDWWHUQVLQRUGHUWRDFKLHYHHIILFLHQWDFFHVVRIGDWD
LWHPVDQGFKDQQHOXWLOL]DWLRQVWKDWLQIXWXUHVKRXOGFRUUHVSRQGWRPDNLQJWKHDFFHVVWLPHPLQLPXP7KLVFDOOVIRUD
UHVHDUFKRQDOJRULWKPV WKDWZLOOFKDQJHVDORQJZLWK WKHG\QDPLFDOO\FKDQJLQJDFFHVVSDWWHUQVRIPRELOHXVHUV$
G\QDPLFFKDQQHODOORFDWLRQPHWKRGLVSURSRVHGLQZKLFKG\QDPLFDOO\DVVLJQFKDQQHOVIRUEURDGFDVWRURQGHPDQG
VHUYLFHVEDVHGRQV\VWHPZRUNORDG7KHSUREOHPVIDFHGLQH[SORUHZKHQG\QDPLFGDWDDQGFKDQQHODOORFDWLRQZLWK
WKH QXPEHU RI FRPPXQLFDWLRQ FKDQQHOV DQG QXPEHU RI GDWD LWHPV DUH SURYLGHG +HQFH ZH OHDUQ WKH QHHG RI
DOORFDWLQJGDWDLWHPVRYHUDPXOWLSOHGDWDEURDGFDVW
3URSRVHG7HFKQLTXH
,Q WKLV SDSHU ZH SURSRVH D WHFKQLTXH WKDW FRPELQHV WKH K\EULG EURDGFDVW VFKHGXOLQJ DSSURDFK ZLWK
DOORFDWLRQRIGDWDLWHPVRYHUPXOWLSOHEURDGFDVWFKDQQHOV7KHPHFKDQLVPFRQVLGHUVWKHIROORZLQJSDUDPHWHUVVXFK
DVQRRIFKDQQHOVDQGVFKHGXOLQJRUGHULQJRIWKHGDWDLWHPVRYHUWKHEURDGFDVWFKDQQHO 2XUSURSRVHGWHFKQLTXH
KDVWKHIROORZLQJWZRVWDJHV

4.1 Determining optimal no. of broadcast channels 
 
7KHVROXWLRQLVREWDLQHGE\WDNLQJXQGHUFRQVLGHUDWLRQVVXFKDVQRRIFKDQQHOVDQGVFKHGXOLQJRUGHULQJRI
WKHGDWDLWHPVRYHUWKHEURDGFDVWFKDQQHO7KHILUVWVWDJHRIRXUSURSRVHGWHFKQLTXHLVZHGHWHUPLQHWKHRSWLPDOQR
RIEURDGFDVWFKDQQHOV7RGRWKHVDPHZHSURSRVHDOORFDWLRQRIGDWDLWHPVRYHUPXOWLSOHGDWDEURDGFDVWFKDQQHOV
7KHXVHRIDVLQJOHFKDQQHOVKRZVLWVOLPLWDWLRQVZKHQWKHUHLVODUJHQRRIGDWDLWHPVWREHEURDGFDVW+HQFHWKH
EURDGFDVWF\FOHLVVSOLWLQWRPXOWLSOHFKDQQHOV&RQVLGHUDQH[DPSOHZKHUHWKHUHDUHDVHWRIGDWDLWHPVRXWRIZKLFK
GDWD LWHP LV WREHDFFHVVHGE\ WKHFOLHQW$VVXPH WKHZHLJKWRIHDFKGDWD LWHP LVE\WHV:HFRPSDUHGDWD
EURDGFDVWEHWZHHQVLQJOHFKDQQHODQGPXOWLSOHFKDQQHOV
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&DVH6D\WKHUHDUHGDWDLWHPVWREHEURDGFDVWRYHUDVLQJOHFKDQQHO,IDFOLHQWZDQWVWRDFFHVVGDWDLWHP
WKHWRWDODFFHVVWLPHZLOOEH E\WHV
&DVH6D\WKHEURDGFDVWFKDQQHOLVVSOLWLQWRWZRFKDQQHOVZLWKGDWDLWHPVDQGUHVSHFWLYHO\,QVXFKDFDVHWKH
FOLHQWFDQDOZD\VVZLWFKWRWKHFKDQQHOFDUU\LQJWKHGHVLUHGGDWDLWHP7KHWRWDODFFHVVWLPHIRUGDWDLWHPIURP
WKH VHFRQG EURDGFDVW FKDQQHO LV    E\WHV $QDO\]LQJ WKLV H[DPSOH ZH SURSRVH PXOWLSOH FKDQQHOV WR
EURDGFDVWGDWDLWHPVRYHUWKHFRPPXQLFDWLRQ

2XUSURSRVHGPRGHOVHHQLQ)LJFRQWDLQVWZRFKDQQHOVRYHUZKLFKWKHFRPPXQLFDWLRQZLOOWDNHSODFH
7KH ILUVW FKDQQHO ZLOO EH D XQLGLUHFWLRQDO ORZ EDQGZLGWK FKDQQHO WKDW ZLOO DOORZ FOLHQWV WR VHQG UHTXHVWV DQG
IHHGEDFNWRWKHVHUYHU7KHVHFRQGFKDQQHOZLOODOORZWKHVHUYHUZLOOFDWHUDFRPELQDWLRQRIRQGHPDQGDQGSXVK
EURDGFDVWEDVHGRQWKHEURDGFDVWRUGHULQJVFKHPH7KHREMHFWLYHEHKLQGPXOWLSOHEURDGFDVWFKDQQHOVLVWRUHGXFH
WKHZDLWLQJWLPHRIWKHFOLHQWWLOOWKHGHVLUHGGDWDLWHPDUULYHV













)LJ3URSRVHG0RGHO
4.2 Formulation of data broadcast ordering scheme 
 
7KH VHFRQG VWDJH RI RXUSURSRVHG WHFKQLTXH VXJJHVWV WKDW WKH EURDGFDVW VHUYHU UHTXLUHV DPHFKDQLVP WR
VFKHGXOHWKHSUHIHUHQFHRUGHULQJRIGDWDLWHPV$VVHHQDERYHWKHWZREURDGFDVWVFKHGXOLQJVFKHPHVDUHSXVKEDVHG
DQGSXOOEDVHGEURDGFDVW$VDFRPELQDWLRQRISXVKDQGSXOOVFKHGXOLQJDOJRULWKPVZHSURSRVHDK\EULGVFKHGXOLQJ
DOJRULWKPIRUSHULRGLFDOO\GHVLUHGKRWDQGRQGHPDQGUHTXHVWHGFROGLWHPV:KHQWKHVWDWLVWLFVRIPRELOHXVHUVDUH
FDWHUHGWKHEURDGFDVWVHUYHUZLOOUHIUHVKWKHSUHIHUHQFHVIRUPRELOHXVHUV$IWHUZKLFKWKHUHQHZHGGDWDVHWLVWREH
GLYLGHGLQWRDVHWRI WZRGDWD LWHPVKRWDQGFROGGDWD LWHPV7KHIUHTXHQWO\DQGGHVLUHGKRWGDWD LWHPVDUHJLYHQ
JXDUDQWHHGWLPHVORWVZLWKLQDOLPLWHGWLPHDQGWKHQLWLVEURDGFDVW7KHUHLVQRVFKHGXOLQJRIKRWLWHPVLQDQHPSW\
EURDGFDVW WLPH VORWV$VVXPLQJPRELOHXVHUVKDYH OLPLWHGZDLWLQJSHULRG7KH VHUYHU FDWHUV WKHPRVW DSSURSULDWH
FROG LWHP UHTXHVW EDVHG RQ WKH ZDLWLQJ WLPH DQG LWHP SUHIHUHQFHV ,I WKH GHVLUHG LWHP LV EURDGFDVW ZLWKLQ WKH
PD[LPXPZDLWLQJ WLPHRIPRELOH XVHUV WKH UHTXHVW LV FRQVLGHUHG VXFFHVVIXO HOVH IDLO7KLV SURSRVHGPHFKDQLVP
DLPVWRUHGXFHWKHDYHUDJHUHVSRQVHWLPHDVWKHVHUYHULVDEOHWRFDWHUDVPDQ\UHTXHVWVDVSRVVLEOH6XEVHTXHQWO\
WKHODWHQF\RIWKHEURDGFDVWLPSURYHV7KHSHUIRUPDQFHRIRXUGDWDEURDGFDVWRUGHULQJVFKHPHLVPHDVXUHGE\WKH
DYHUDJHUHVSRQVHWLPHDQGWKHVXFFHVVUDWLRZKLFKLVGHILQHGDVIROORZV5HVSRQVHWLPHLVWKHDYHUDJHWLPHWDNHQ
IRU WKHFOLHQW WRZDLWXQWLO WKHGHVLUHG LWHPDUULYHV6XFFHVV UDWLR LV WKHPHDVXUHRISUREDELOLW\RID UHTXHVWEHLQJ
FDWHUHGZLWKLQOLPLWHGWLPHVXFFHVVIXOO\

7DEOH0DWKHPDWLFDO1RWDWLRQV
3DUDPHWHU 'HVFULSWLRQ
L 1RRIGDWDLWHPV
TL 1XPEHURIUHTXHVWVIRUGHVLUHGGDWDLWHPV
UL 5HTXHVWUDWLR
 7KUHVKROGWRFODVVLI\DGDWDLWHPKRWRUFROG
0RELOH&OLHQW 6HUYHU

5HTXHVW+DQGOHU
%URDGFDVW2UGHULQJ
6FKHPH
&KDQQHO&OLHQW5HTXHVW
&KDQQHO+\EULG%URDGFDVW
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7KHUHTXHVWUDWLRLVGHILQHGDV

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
:KLOHWKHWKUHVKROGWRGHWHUPLQHKRWDQGFROGLWHPVLVGHILQHGDV

N
 P    

,QFDVHRIRXWVWDQGLQJLWHPVZHFDOODKRWLWHPLIULHOVHLWLVFRQVLGHUHGWREHDFROGLWHP7KHVHUYHUDOORFDWHV
WKHRXWVWDQGLQJLWHPVDFFRUGLQJWRWKHEURDGFDVWSHULRG,IDQLQWHQGHGVORWLVDOUHDG\RFFXSLHGZLWKDGDWDLWHPZLWK
KLJKHU  WKHQ LW VHDUFKHV IRU WKH QH[W IUHH VORW DYDLODEOH 7KH SURSRVHG WHFKQLTXH RI K\EULG GDWD EURDGFDVW
VFKHGXOLQJ KHOSV WR UHGXFH WKH DFFHVV ODWHQF\ RI WKH EURDGFDVW :KLOH DOORFDWLRQ RI GDWD LWHPV RYHU PXOWLSOH
EURDGFDVWFKDQQHOVKHOSVWRPDNHXVHRIWKHEDQGZLGWKHIILFLHQWO\
&RQFOXVLRQ
,QWKLVSDSHUZHKDYHGRQHDFRPSDUDWLYHVWXG\RYHUWKUHHGDWDEURDGFDVWDQGVFKHGXOLQJWHFKQLTXHVLH3XOO
EDVHG 2Q 'HPDQG DQG +\EULG7KH DGYDQWDJHV DQG GLVDGYDQWDJHV RI WKH FRQVLGHUHG WHFKQLTXHV KDYH EHHQ
GLVFXVVHG2XUSURSRVHGPHWKRGRORJ\IRUIXWXUHZRUNUHFRPPHQGVWKHXVHRI+\EULGGDWDVFKHGXOLQJWKDWFRPELQHV
WKH SUHYLRXV WZR WHFKQLTXHV LH 3XVK EDVHG DQG 3XOO EDVHG LQ VXFK D ZD\ WKDW WKH\ ZRUN DV RQH PRGHO
FRPSOHPHQWLQJHDFKRWKHU WREURDGFDVWGDWD DQGDV IDUDV DOORFDWLRQRI WKHGDWD LWHPV LV FRQFHUQHG LW VKRXOGEH
GRQHRYHUPXOWLSOHEURDGFDVWFKDQQHOV7KHSURSRVHGDSSURDFKLVJRLQJWRIDYRURXUSULPDU\LVVXHVDQGKHQFHKHOS
LQ UHGXFLQJ WKH DFFHVV WLPH DQG SRZHU FRQVXPSWLRQ RI WKH PRELOH XVHUV IXOILOOLQJ RXU SXUSRVH UHJDUGLQJ GDWD
EURDGFDVWLQDZLUHOHVVHQYLURQPHQW,QIXWXUHFRPELQDWLRQRIRSWLPDOGDWDEURDGFDVWVFKHPHZLWKDQRSWLPDOLQGH[
VFKHPHFDQKHOSWRSURGXFHSURPLVLQJUHVXOWVLQWHUPVRIIXUWKHULVVXHVIDFHGLQDZLUHOHVVHQYLURQPHQW
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